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EXECUTIVE SUMMARY

Cancer Incidence and Mortality in Massachusetts, 1996-2000:  Statewide Report presents cancer
incidence and mortality data for the Commonwealth from 1996 through 2000.  The data include
numbers and rates for twenty-three types of cancer, detailed information about the most
commonly occurring types of cancer, a comparison of Massachusetts and national cancer rates,
and a discussion of cancer trends. The Massachusetts incidence data presented only include
invasive cancers.  This year the trend data were analyzed with the estimated annual percent
change (EAPC), a measure used by the National Cancer Institute’s Surveillance, Epidemiology
and End Results (SEER) program to examine trends over time.

Highlights from the report

• From 1996 to 2000, there were 160,631 newly diagnosed cases of cancer and 69,249 deaths
from cancer among Massachusetts residents.  The average annual age-adjusted incidence rate
was 501.2 per 100,000 persons, and the average annual age-adjusted mortality rate was 211.3
per 100,000 persons. Overall, cancer incidence in Massachusetts decreased slightly from 1996
to 2000, though the decrease was not statistically significant.  Cancer mortality in
Massachusetts decreased significantly by 1.8% per year during this time period.

• Prostate cancer was the most common type of newly diagnosed cancer among Massachusetts
males.  Prostate cancer accounted for 31% of new cancers among males in the state from
1996 to 2000.  The average annual age-adjusted incidence rate of prostate cancer was 181.6
per 100,000 males.  The incidence rate of prostate cancer in Massachusetts increased by 0.9%
per year from 1996 to 2000, though the increase was not statistically significant.

• From 1996 to 2000, breast cancer was the most common type of newly diagnosed cancer
among Massachusetts females, accounting for about 31% of new cancers among females in
the state.  The average annual age-adjusted incidence rate of breast cancer was 145.2 per
100,000 females. The incidence rate of female breast cancer increased by 0.2% per year in
Massachusetts from 1996 to 2000, though the trend was not statistically significant.

• Cancer of the bronchus and lung was the most common cause of cancer deaths among both
Massachusetts males and females between 1996 and 2000, accounting for 29% of all deaths
among males and 24% of all deaths among females.  During this time period, the mortality
rate of cancer of the bronchus and lung in Massachusetts decreased by 2.5% for males and by
1.5% for females.  The decrease was statistically significant for males, but not for females.

• For all types of cancer combined for 1996-2000, black, non-Hispanics had the highest age-
adjusted incidence and mortality rate among Massachusetts males. Between 1996 and 2000,
cancers of the prostate, bronchus and lung, and colon/rectum were the top three most
commonly diagnosed cancers, and cancer of the bronchus and lung was the most common
cause of cancer death for all Massachusetts male race/ethnicity categories.
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• For all types of cancer combined for 1996-2000, white, non-Hispanics had the highest age-
adjusted incidence rate and black, non-Hispanics had the highest age-adjusted mortality rate
among Massachusetts females.  Cancers of the breast, bronchus and lung, and colon/rectum
were the top three most commonly diagnosed cancers for all Massachusetts female
race/ethnicity categories during this time period, but the order of those cancers varied by
race/ethnicity.  Cancer of the bronchus and lung was the most common cause of cancer death
among all female race/ethnicities in Massachusetts, except Hispanic females.  Breast cancer
was the leading cause of death for Hispanic females.

• For all cancer sites combined, the age-adjusted incidence and mortality rates in Massachusetts
were higher than their national counterparts.  The age-adjusted incidence rate in
Massachusetts from 1996-2000 was 501.2 per 100,000, while the age-adjusted incidence rate
for the SEER areas from 1995-1999 was 468.9 per 100,000. The age-adjusted mortality rate
in Massachusetts from 1996-2000 was 211.3 per 100,000, while the age-adjusted mortality
rate in the United States from 1995-1999 was 206.0 per 100,000.

• From 1996 to 2000, there were statistically significant decreases in the age-adjusted incidence
rates for cancers of the colon/rectum and larynx and non-Hodgkin’s lymphoma for
Massachusetts males and cancers of the cervix uteri and urinary bladder for Massachusetts
females.  During this time period, there were statistically significant increases in the age-
adjusted incidence rates for cancer of the esophagus for Massachusetts males and cancer of
the thyroid for Massachusetts females.

• From 1996 to 2000, there were statistically significant decreases in the age-adjusted mortality
rates for all cancer sites combined, cancer of the bronchus and lung and non-Hodgkin’s
lymphoma for Massachusetts males and cancers of the breast, colon/rectum, and stomach for
Massachusetts females.  During this time period, there was a statistically significant increase in
the age-adjusted mortality rate for cancer of the esophagus for Massachusetts males.
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INTRODUCTION

The Massachusetts Cancer Registry (MCR) collects reports of newly diagnosed cases of cancer
and routinely compiles summaries of cancer incidence and mortality data.  This report, Cancer
Incidence and Mortality in Massachusetts, 1996-2000: Statewide Report, is produced annually
with statewide data.  An electronic version of this report may be found on the Internet at
http://www.state.ma.us/dph/bhsre/mcr/canreg.htm#statewide.  Another report, the Cancer
Incidence in Massachusetts: City and Town Supplement, is also produced annually and contains
information for the 351 cities and towns in Massachusetts.  The most recent City and Town
Supplement may be found on the Internet at
http://www.state.ma.us/dph/bhsre/mcr/canreg.htm#supplement.

Content

This report:
• provides statewide information on cancer incidence and mortality in Massachusetts for

twenty-three types of cancer and for all cancers combined for 1996 through 2000,
including data by race/ethnicity;

• provides detailed information about the most commonly occurring types of cancer for
1996 through 2000, including leading cancers by race/ethnicity;

• compares Massachusetts incidence and mortality data with national incidence and
mortality data;

• reviews Massachusetts cancer incidence and mortality trends for 1996 through 2000.
The Massachusetts incidence data presented include invasive cancers only.

The report is organized into the following four sections:

• METHODS provides a detailed explanation of the data collection, data processing and
statistical techniques employed in this report and the limitations to consider when
reviewing the data.

• OVERVIEW provides an overview of the leading types of cancer incidence and mortality
in Massachusetts from 1996 through 2000 and trends in the state during that time period.

• TABLES presents cancer incidence and mortality data for twenty-three types of cancer,
by sex, for 1996-2000.  There are eleven tables in this section with breakdowns such as
state vs. nation, race/ethnicity, year, and age group.

• APPENDICES provides information supplemental to this report, including a listing of
codes used to prepare the report, population estimates, and a comparison of
Massachusetts mortality data using two different conventions for analyzing data.

New Features

http://www.state.ma.us/dph/bhsre/mcr/canreg.htm#statewide
http://www.state.ma.us/dph/bhsre/mcr/canreg.htm#supplement
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For the first time, Massachusetts trends were analyzed using the estimated annual percent change
(EAPC).  The EAPC is used by the National Cancer Institute’s Surveillance, Epidemiology and
End Results (SEER) program to examine trends over time.  See Technical Notes for a description
of how the EAPC was calculated.
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METHODS

Data Sources

Cancer Incidence

Massachusetts cancer incidence data are collected by the Massachusetts Cancer Registry (MCR).
The MCR is a population-based cancer registry that was established by state law in 1980 and
began collecting data in 1982.  The MCR collects reports of newly diagnosed cancer cases from
all Massachusetts acute care hospitals and one medical practice association (76 reporting facilities
in 2000).  Reporting is mandated by state law.  Currently, the MCR collects information on in situ
and invasive cancers, except basal and squamous cell carcinomas of the skin, and benign tumors
of the brain and associated tissues.  During the time period covered by this report, case reports
were coded following the International Classification of Diseases for Oncology, Second Edition
(ICD-O-2) system (1).

The activities of the MCR involve data collection efforts in collaboration with hospital tumor
registrars.  Intensive data evaluation is also required to ensure data quality.  The fundamental
requirements of any central cancer registry include: a) complete registration, b) prevention of
duplication, c) collection of uniform data (i.e., standardization of items, definitions, rules,
classification and nomenclature of primary site, histology, staging and procedures), d) quality
control and e) efficient data processing.

For diagnosis year 1996 and onward, the MCR collects information from reporting hospitals on
cases diagnosed and treated in staff physician offices, when this information is available.  Not all
hospitals report this type of case, however, and some hospitals report such cases as if the patients
had been diagnosed and treated by the hospital directly.  Collecting this type of data makes the
MCR’s overall case ascertainment more complete.  The cancer types most often reported to the
MCR in this manner are prostate cancer and melanoma.

For diagnosis year 1997 and onward, the MCR identifies previously unreported cancer cases
through death certificate clearance to further improve case completeness.  This process identifies
cancers mentioned on death certificates that were not previously reported to the MCR.  In some
instances the MCR obtains additional information on these cases through follow-up activities with
hospitals, nursing homes and physicians’ offices.  In other instances a cancer-related cause of
death recorded on a Massachusetts death certificate is the only source of information for a cancer
case.  These “death certificate only” cancer diagnoses are therefore poorly documented and have
not been medically confirmed (confirmed by review of complete clinical information).  Such cases
are included in this report for diagnosis years 1997-2000; they comprise less than 3% of all cancer
cases for these years.

Each year the North American Association of Central Cancer Registries (NAACCR) reviews
cancer registry data for quality, completeness, and timeliness.  For diagnosis years 1996-1999, the
MCR’s total case count was estimated by the NAACCR to be complete.  Data for diagnosis year
2000 have not yet been reviewed by NAACCR.
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The Massachusetts data summarized in this report were drawn from cancer cases entered on
MCR computer files on or before October 15, 2002 and from death certificate clearance activities
completed in September 2002.  The numbers presented in this report may change slightly in future
reports, reflecting late reported cases or corrections based on subsequent details from the
reporting facilities.  Such changes might result in slight differences in numbers and rates in future
reports of MCR data.  This is the nature of population-based cancer registries, which receive case
reports on an ongoing basis.

Massachusetts cancer cases presented in this report are primary cases of cancer diagnosed among
Massachusetts residents during 1996-2000. The Massachusetts data presented include
invasive cancers only (cancers that have spread beyond the layer of cells where they started into
the tissue around them, and have the potential to spread to other parts of the body). In situ cases
(cancers diagnosed at the earliest stage, before they have spread, when they are limited to a small
number of cells and have not invaded the organ itself) are not included in the data for
Massachusetts.  As a standard, published incidence rates do not combine invasive and in situ
cancers due to differences in the biologic significance of the tumors.  Invasive tumors have the
potential to be life threatening, and therefore have a significant impact on survival.  One reason
more and more cancers are detected at the in situ stage is advances in diagnostic technology.
Massachusetts cancer site/types were grouped according to coding definitions adapted from the
National Cancer Institute’s Surveillance, Epidemiology, and End Results (SEER) program
(Appendix I).

The national incidence data are from the SEER program.  The SEER program includes data from
population-based cancer registries in 18 states and geographic areas, covering approximately 26%
of the United States population.  The SEER incidence data presented here were obtained from the
SEER 1973-1999 public-use data (2) using the SEER*Stat 4.2.6 software and include malignant
cases from 11 SEER areas covering about 14% of the United States population.  Data from the 3
supplemental SEER registries and the 4 SEER registries that only recently began participating in
the SEER program are not included.  Unlike the MCR, SEER includes in situ bladder cancer
cases in its age-adjusted bladder cancer incidence rates. At the time of publication, 1999 was the
latest diagnosis year available from SEER.  As a result, the SEER incidence rates cover the time
period 1995-1999.

Cancer Mortality

Massachusetts death data are from the Massachusetts Registry of Vital Records and Statistics.
The Registry has legal responsibility for collecting reports of deaths in this state.  Death reports
from 1996 to 1998 were coded using the International Classification of Diseases, Ninth Revision
(ICD-9) (3). Death reports from 1999 and 2000 were coded using the International Classification
of Diseases, Tenth Revision (ICD-10) (4).

To help make comparisons between deaths coded with ICD-9 and ICD-10, the National Center
for Health Statistics (NCHS) has developed preliminary comparability ratios for leading causes of
death.  These comparability ratios are multipliers that adjust for changes in coding between the
two revisions of ICD.  Because the comparability ratio for all cancers combined is 1.0068,
indicating that the number of deaths due to cancer was stable across the two revisions of ICD (5),
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the SEER program does not adjust their data with the comparability ratios (personal
communication).

In addition to varying on their use of the comparability ratio, the NCHS and the SEER program
group cancer site/type differently. Appendix II presents a comparison of age-adjusted cancer
mortality rates for Massachusetts calculated using the NCHS cancer site/type groupings and
comparability ratios and the SEER cancer site/type groupings without comparability ratios. This
analysis shows that age-adjusted mortality rates in Massachusetts are only slightly affected by the
different conventions for analyzing mortality data.

In last year’s annual report, Cancer Incidence and Mortality in Massachusetts, 1995-1999:
Statewide Report (6), Massachusetts mortality data were adjusted with the comparability ratios,
and cancer site/types were grouped according to the NCHS.  However, Massachusetts death data
were not compared to national death data because comparable national data were not available at
the time the report was published.  This year, Massachusetts death data are compared to national
death data as reported by the SEER program.  In order to make that comparison, Massachusetts
mortality data were not adjusted with the comparability ratios, and cancer site/type for
Massachusetts deaths were based on cancer site/type groupings from the SEER program in this
report (Appendix I).

The national cancer mortality data are reported from the SEER program, but are based on data
from the National Center for Health Statistics. The U.S. mortality data presented here were
obtained from the SEER 1973-1999 public-use data (2) using the SEER*Stat 4.2.6 software. At
the time of publication, 1999 was the latest year for which mortality data were available from
SEER.  As a result, the U.S. mortality rates cover the time period 1995-1999.

The cancer mortality data published in this report may differ from the cancer mortality data
published in Massachusetts Deaths, the annual Massachusetts Department of Public Health
mortality surveillance publication. Massachusetts Deaths uses comparability modified rates and
age-adjustment procedures consistent with the NCHS.

Technical Notes

Age-Adjusted Rates

Massachusetts statewide incidence and mortality rates are sex-specific, age-adjusted rates per
100,000 population, and were calculated by the direct method using the 2000 U.S. Bureau of the
Census population distribution as the standard. Rates were age-adjusted using 18 five-year age
groups to correct for differences in the age distributions of different populations.

Age-adjusted rates can only be compared if they are adjusted to the same standard population.
Age-adjusted cancer incidence and mortality rates presented in this report may differ from those in
other reports which used a different standard such as the 1940 or 1970 U.S. population. Age-
specific rates, crude rates, or the actual number of cases can be compared across reports.  It is
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also important to note that differences in methodologies used in calculating rates, such as number
of age groups used, may cause slight variations in results.

Age-Specific Rates

Massachusetts statewide age-specific rates were calculated by dividing the number of people in an
age group who were diagnosed with cancer or died of cancer in a given time frame by the number
of people in that same age group overall in a given time frame.  They are presented as rates per
100,000 residents.

Estimated Annual Percent Change (EAPC)

The estimated annual percent change (EAPC) is a measure of the percent increase or decrease in
rates per year over a particular time period.  The EAPC was calculated based on methods from
the SEER program, which require fitting a regression line ln(r) = mx + b, where ln(r) is the natural
logarithm of the rates, x is the year, and m is the slope of the line, and then using the equation
EAPC = 100(em – 1) (7).  A positive EAPC is indicative of an increasing trend, while a negative
EAPC is indicative of a decreasing trend.  All of the EAPCs calculated in this report were tested
against the hypothesis that they are equal to zero (the rate is neither increasing nor decreasing).  A
p value is a statistical term that indicates the probability that a result is due to chance alone.  In
this report, a p value  0.05 was used to determine statistical significance.  Here, a p value  0.05
means that there is, at most, a 5% chance that the positive or negative EAPC is due to chance
alone.

Population Estimates

For the computation of Massachusetts incidence and mortality rates in this report, the statewide
populations for individual years from 1996 to 1998 were based on population estimates released
by the Massachusetts Institute for Social and Economic Research (MISER) in September, 2000.
The 1999 and 2000 population estimates are from the Massachusetts Department of Public Health
(MDPH) (8).  In order to create a 1999 MDPH population file, MDPH applied a linear
interpolation between the 1998 MISER population estimates and the MDPH 2000 population
estimates.  The MDPH 1999 file is a preliminary estimate.  The MDPH population 2000 file is
based upon the Massachusetts Census file, which contains data on population and housing for the
351 cities and towns, the state, and the counties for Massachusetts abstracted from the Census
2000 SF1 file (U.S. Census, 2001).  Census data were reallocated to create mutually exclusive
race categories consistent with the race categories used to collect cancer incidence and cancer
mortality data.  Massachusetts population estimates for 1996-2000, which were used in this
report, are presented in Appendix III.  If different population estimates were used to calculate
rates in other reports, the rates may vary slightly.

Race/Ethnicity Definitions

The race/ethnicity categories presented in this report are mutually exclusive.  Cases and deaths are
only included in one race/ethnicity category.  The race/ethnicity tables include the categories
white, non-Hispanic; black, non-Hispanic; Asian, non-Hispanic; and Hispanic.
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Data Limitations

In interpreting cancer incidence and mortality data in this report, it is important to consider the
following data limitations.

Border Areas and Neighboring States

Some areas of Massachusetts appear to have low cancer incidence, but this may be due to loss of
cases in Massachusetts residents who were diagnosed in neighboring states and not reported to
the MCR.  Presently the MCR has reciprocal reporting agreements with the following fifteen
states: Alaska, Arkansas, Connecticut, Florida, Maine, Mississippi, New Hampshire, New York,
North Carolina, Rhode Island, South Carolina, Texas, Vermont, Wisconsin and Wyoming.

Cases Diagnosed in Non-Hospital Settings

During the time period covered by this report, the MCR’s information sources for most newly
diagnosed cases of cancer were hospitals.  In addition, the MCR collected information from
reporting hospitals on cases diagnosed and treated in staff physician offices, when this information
was available.  Some types of cancer in this report may be under-reported because they are
diagnosed by private physicians, private laboratories, health maintenance organizations or
radiotherapy centers that escape the case identification systems used by hospitals.  Particular
examples include melanoma of the skin, prostate cancer and certain hematologic malignancies
such as leukemia and multiple myeloma.  The extent of this under-reporting has not been
determined exactly, but cases included in this report represent the great majority of cases
statewide and provide an essential basis for evaluating statewide cancer incidence patterns.

Trends

The trend data should be interpreted with caution.  Apparent increases or decreases in cancer
incidence over time may reflect changes in diagnostic methods or case reporting rather than true
changes in cancer occurrence.  Also, cancer incidence trends may appear more favorable than they
actually are because they have not been adjusted for reporting error or delay (9).  Typically,
statewide Massachusetts cancer incidence data are released about two years after a diagnosis year.
For example, data for 2000 diagnoses are released for the first time in early 2003.  The MCR
continues to receive case reports on an ongoing basis even after the data are released.  The
delayed case reports, as well as corrections to cases based on subsequent details from the
reporting facilities, result in reporting delay and error and the more recent diagnosis years may be
less complete than the earlier diagnosis years.  Incidence rates for 1997-2000 include cases
identified only on death certificates.  This addition of cases elevated incidence rates by 10% or
more for certain cancers, such as pancreatic cancer and liver cancer, which have shorter survival
times and may not be diagnosed and/or reported prior to death.  Rates for 1997-2000 may not be
directly comparable to rates for 1996 because of this inclusion of “death certificate only” cases.
Finally, two important issues should be considered when interpreting the trend data.  First, the
source of the population estimates differs between 1996-1998 and 1999-2000.  Second, the
EAPC assumes that the change in rate is the same over the entire time period examined, which
may or may not be true for the trends examined in this report.
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Race/Ethnicity

Race/ethnicity data for cancer cases are based on information existing in the medical record.
Race/ethnicity data for cancer deaths are based on information from death certificates as reported
by next-of-kin and funeral directors.  Errors in these source documents may lead to incorrect
classification of race/ethnicity.  Also, completeness of the race/ethnicity data may be different for
cancer cases and cancer deaths.  Some race/ethnicity categories may be under-reported if
race/ethnicity is not available for all cases.  Counts and rates may under-represent the true
incidence of some racial/ethnic populations.
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OVERVIEW

Leading Types of Cancer Incidence and Mortality

Cancer Incidence by Sex

In Massachusetts, from 1996 through 2000, there were 160,6311 newly diagnosed cases of cancer
– 79,888 in males and 80,724 in females (Table 3).

For all types of cancer combined for 1996-2000, the average annual age-adjusted incidence rate
among males was 589.2 cases per 100,000 (Table 4).  The most commonly diagnosed type of
cancer in Massachusetts males for this time period was prostate cancer, followed by cancer of the
bronchus and lung, colon/rectum and urinary bladder (Figure 1).  There were 24,689 cases of
prostate cancer reported from 1996-2000, accounting for 31% of all cancers diagnosed in
Massachusetts males and an age-adjusted incidence rate of 181.6 cases per 100,000 (Tables 3 and
4).

For all types of cancer combined for 1996-2000, the average annual age-adjusted incidence rate
among females was 446.3 cases per 100,000 (Table 4).  Among Massachusetts females, the most
commonly diagnosed cancer types were cancers of the breast, bronchus and lung, colon/rectum,
and corpus uteri (uterus) (Figure 1).  There were 25,359 cases of breast cancer reported from
1996-2000, accounting for 31% of all cancers diagnosed in females and an age-adjusted incidence
rate of 145.2 cases per 100,000 (Tables 3 and 4).

In both sexes, the four leading types of cancer comprised approximately 63% of all new cancer
cases for this time period (Figure 1).  No other type of cancer constituted more than 5% of new
cases in either sex (Table 3).

From 1996-2000, the age-specific incidence rate for all cancer sites combined increased with age,
peaked among those 75-84 years old, and then declined in those 85 years old and older for both
Massachusetts males and females (Table 8).

Cancer Incidence by Sex and Race/Ethnicity

For all types of cancer combined for 1996-2000, black, non-Hispanics had the highest age-
adjusted incidence rate among Massachusetts males (685.3 cases per 100,000) (Table 6).  The top
three most commonly diagnosed cancers were the same for all Massachusetts male race/ethnicity
categories.  These top three cancers were prostate cancer, followed by cancers of the bronchus
and lung and colon/rectum. The cancer that ranked fourth for Massachusetts males varied by
race/ethnicity.  The fourth most commonly diagnosed cancer was cancer of the urinary bladder for
white, non-Hispanic males, stomach cancer for black, non-Hispanic males, cancer of the liver and

1 The male and female case counts will not add up to the total case count because the MCR added two additional
gender classifications (transsexuals and persons with sex chromosome abnormalities/hermaphrodites) for cases
diagnosed as of January 1, 1995.  Cases diagnosed before this date were limited to male or female only.
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intrahepatic bile ducts for Asian, non-Hispanic males, and cancer of the oral cavity and pharynx
for Hispanic males (Table 1).

For all types of cancer combined for 1996-2000, white, non-Hispanics had the highest age-
adjusted incidence rate among Massachusetts females (445.3 cases per 100,000) (Table 6).
Among Massachusetts females, the top four most commonly diagnosed cancers were the same by
race/ethnicity, but the rank order of the second and third leading cancers varied.  Breast cancer
was the most commonly diagnosed cancer for all race/ethnicities, and cancer of the corpus uteri
and uterus, not otherwise specified was the fourth most common cancer for all race/ethnicities.
Cancer of the bronchus and lung was the second leading cancer for white, non-Hispanic and
black, non-Hispanic females, but the third leading cancer for Asian, non-Hispanic and Hispanic
females.  Cancer of the colon/rectum was the third leading cancer for white, non-Hispanic and
black, non-Hispanic females, but the second leading cancer for Asian, non-Hispanic and Hispanic
females (Table 1).

Cancer Mortality by Sex

Although prostate cancer and breast cancer were the most commonly diagnosed cancers in
Massachusetts males and females, respectively, these cancers ranked second in mortality for each
sex.  Cancer of the bronchus and lung was the leading cause of cancer death for both males and
females between 1996 and 2000 (Figure 2).  During this time period, cancer of the bronchus and
lung accounted for 29% of all cancer deaths and an age-adjusted mortality rate of 76.3 per
100,000 in males and 24% of all cancer deaths and an age-adjusted mortality rate of 44.0 per
100,000 in females (Tables 9 and 10).  The third and fourth most common types of cancer death
in Massachusetts males and females for 1996-2000 were cancers of the colon/rectum and
pancreas (Figure 2).

In both sexes, the four leading types of cancer comprised approximately 56% to 57% of all cancer
deaths for this time period (Figure 2). No other type of cancer constituted more than 5% of
cancer deaths in either sex (Table 9).

Cancer Mortality by Sex and Race/Ethnicity

For all types of cancer combined for 1996-2000, black, non-Hispanics had the highest age-
adjusted mortality rate among males, with 371.8 deaths per 100,000 males (Table 12).  For
Massachusetts males, cancer of the bronchus and lung was the most common cause of cancer
death among all race/ethnicities, and cancer of the colon/rectum was the third most common
cause of cancer death among all race/ethnicities.  Cancer of the prostate was the second leading
causes of cancer death among white, non-Hispanic, black, non-Hispanic, and Hispanic males.
Cancer of the liver and intrahepatic bile ducts ranked the second leading cause of cancer death for
Asian, non-Hispanic males (Table 2).

For all types of cancer combined for 1996-2000, black, non-Hispanic females had the highest age-
adjusted mortality rate with 213.3 deaths per 100,000 females (Table 12).  Cancer of the bronchus
and lung was the most common cause of cancer death among all female race/ethnicities, except
Hispanic females.  Breast cancer was the leading cause of death for Hispanic females. Cancers of
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the breast and colon/rectum were the second and third leading causes of cancer death,
respectively, among white, non-Hispanic, black, non-Hispanic, and Asian, non-Hispanic females.
The second and third leading causes of cancer death for Hispanic females were cancers of the
colon/rectum and bronchus and lung, respectively (Table 2).
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Figure 1
DISTRIBUTION OF CANCER INCIDENCE BY CANCER TYPE AND SEX

Massachusetts, 1996-2000
MALES FEMALES

Table 1
LEADING CANCERS BY SEX AND RACE/ETHNICITY

Massachusetts, 1996-2000
M A L E S

AGE-ADJUSTED1 INCIDENCE RATE2 (% OF ALL CASES)
RANK White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic Hispanic

1 Prostate
175.1 (30.5%)

Prostate
292.7 (41.0%)

Prostate
79.3 (19.8%)

Prostate
157.8 (29.7%)

2 Bronchus & Lung
91.1 (15.7%)

Bronchus & Lung
105.4 (14.6%)

Bronchus & Lung
61.4 (15.6%)

Bronchus & Lung
57.4 (11.3%)

3 Colon/Rectum
73.1 (12.4%)

Colon/Rectum
70.0 (9.6%)

Colon/Rectum
41.6 (11.0%)

Colon/Rectum
44.4 (8.6%)

4 Urinary Bladder
30.0 (5.0%)

Stomach
23.2 (3.2%)

Liver & Intrahepatic Bile
Ducts

24.5 (8.7%)

Oral Cavity & Pharynx
22.7 (5.2%)

F E M A L E S
AGE-ADJUSTED1 INCIDENCE RATE2 (% OF ALL CASES)

RANK White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic Hispanic
1 Breast

146.3 (31.5%)
Breast

111.4 (30.6%)
Breast

70.0 (27.9%)
Breast

86.6 (28.9%)
2 Bronchus & Lung

59.9 (13.6%)
Bronchus & Lung

49.9 (12.7%)
Colon/Rectum
40.0 (11.7%)

Colon/Rectum
31.5 (9.0%)

3 Colon/Rectum
50.9 (12.6%)

Colon/Rectum
48.0 (12.2%)

Bronchus & Lung
30.8 (9.2%)

Bronchus & Lung
24.2 (6.9%)

4 Corpus Uteri & Uterus,
NOS

27.8 (6.0%)

Corpus Uteri & Uterus,
NOS

18.6 (4.8%)

Corpus Uteri & Uterus,
NOS

12.6 (4.8%)

Corpus Uteri & Uterus,
NOS

20.7 (6.7%)
1 age-adjusted to the 2000 U.S. Standard Population 2 per 100,000

Bronchus &
Lung
15.4%

Other
36.7%

Urinary
Bladder

4.8% Colon/Rectum
12.1%

Prostate
30.9%

Breast
31.4%

Bronchus &
Lung
13.4%Colon/Rectum

12.4%

Corpus Uteri &
Uterus, NOS

5.9%

Other
36.9%
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Figure 2
DISTRIBUTION OF CANCER MORTALITY BY CANCER TYPE AND SEX

Massachusetts, 1996-2000
MALES FEMALES

Table 2
LEADING CANCER DEATHS BY SEX AND RACE/ETHNICITY

Massachusetts, 1996-2000
M A L E S

AGE-ADJUSTED1 MORTALITY RATE2 (% OF ALL CASES)
RANK White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic Hispanic

1 Bronchus & Lung
77.2 (29.4%)

Bronchus & Lung
98.8 (27.2%)

Bronchus & Lung
41.9 (25.7%)

Bronchus & Lung
30.2 (20.8%)

2 Prostate
32.7 (11.3%)

Prostate
65.7 (14.4%)

Liver & Intrahepatic Bile
Ducts

19.9 (15.5%)

Prostate
20.1 (9.6%)

3 Colon/Rectum
29.5 (10.9%)

Colon/Rectum
40.3 (10.4%)

Colon/Rectum
12.3 (8.8%)

Colon/Rectum
14.7 (9.2%)

4 Pancreas
12.9 (4.9%)

Pancreas
18.7 (5.6%)

Stomach
12.0 (6.4%)

Liver & Intrahepatic Bile
Ducts

10.9 (8.0%)

F E M A L E S
AGE-ADJUSTED1 MORTALITY RATE2 (% OF ALL CASES)

RANK White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic Hispanic
1 Bronchus & Lung

45.3 (24.2%)
Bronchus & Lung

43.2 (20.2%)
Bronchus & Lung

21.2 (15.9%)
Breast

12.5 (17.1%)
2 Breast

29.4 (15.8%)
Breast

33.6 (16.5%)
Breast

16.2 (15.3%)
Colon/Rectum
10.1 (11.8%)

3 Colon/Rectum
19.8 (11.8%)

Colon/Rectum
25.6 (11.7%)

Colon/Rectum
12.3 (9.9%)

Bronchus & Lung
9.7 (11.6%)

4 Pancreas
10.1 (5.8%)

Pancreas
14.9 (6.8%)

Liver & Intrahepatic Bile
Ducts

9.2 (7.3%)

Non-Hodgkin(’s)
Lymphoma
5.3 (7.2%)

1 age-adjusted to the 2000 U.S. Standard Population 2 per 100,000

Other
42.7%

Pancreas
5.8%

Colon/Rectum
11.8%

Breast
15.8%

Bronchus &
Lung
23.9%

Prostate
11.3%

Other
43.9%

Pancreas
4.9%

Colon/Rectum
10.8%

Bronchus &
Lung
29.1%
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 Massachusetts Incidence and Mortality Compared to the U.S.

Age-adjusted incidence and mortality rates in Massachusetts are compared to national rates in
Table 4 (incidence) and Table 10 (mortality).  It is important to interpret these data cautiously.
The national incidence data are from selected registries participating in the SEER program.  While
the SEER program has been the leading source for most national cancer incidence data, the data
presented in this report from the SEER registries represent a small percentage of the United
States population.  In general, the SEER program over-represents urban areas and foreign-born
people compared to the United States population as a whole. Cancer rates may be affected by
such characteristics of the population, as well as by racial/ethnic distribution, the prevalence of
cancer risk factors, and cancer screening rates.  Cancer rates in Massachusetts and the SEER
areas may differ because of these differences.  Also, the Massachusetts incidence and mortality
data presented in these tables represent cancer cases and deaths from 1996-2000.  The SEER
incidence and the United States mortality data represent cancer cases and deaths from 1995-1999
(the latest available data from SEER).  Thus, the time period presented differs between
Massachusetts and the national comparison.

For all cancer sites combined, the age-adjusted incidence rate was higher in Massachusetts than
the SEER areas.  The Massachusetts incidence rate from 1996-2000 was 501.2 per 100,000,
while the rate for the SEER areas was 468.9 per 100,000 from 1995-1999 (Table 4).  The
incidence rates in Massachusetts were also higher than the incidence rates in the SEER areas for
some cancers such as cancer of the bronchus and lung, colon/rectum, female breast, and prostate.
However, the incidence rates in Massachusetts were lower than the incidence rates in the SEER
areas for other cancer types such as cancer of the liver and intrahepatic bile ducts and cervix
(Table 4).

Similarly, the age-adjusted mortality rate in Massachusetts was higher than the age-adjusted
mortality rate in the United States for all cancer sites combined, 211.3 per 100,000 vs. 206.0 per
100,000, respectively (Table 10).  Massachusetts had a higher mortality rate than the United
States for cancers such as bronchus and lung among females and colon/rectum among both males
and females.  Massachusetts had a lower rate than the United States for some other cancers such
as bronchus and lung among males and cervix (Table 10).
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Cancer Incidence and Mortality Trends

Incidence

From 1996 to 2000, overall cancer incidence in Massachusetts decreased by 0.2% per year
(decreased by 0.8% per year in males and increased by 0.2% per year in females).  However,
these trends were not statistically significant.  Incidence trends in the leading cancers affecting
Massachusetts men and women are discussed below.  See Figures 3 and 4 and Table 3 for
incidence and mortality trends and Table 7 for the age-adjusted incidence rates by year.  All of the
data describing percent increases and decreases per year are based upon the estimated annual
percent change (EAPC).

Males

Among Massachusetts males between 1996 and 2000, the incidence rate of prostate cancer
increased by 0.9% per year, though the increase was not statistically significant (Figure 3).  The
1996 incidence rate of prostate cancer was 178.3 cases per 100,000 males, and the 2000 rate
increased to 186.5 cases per 100,000 males (Table 7). However, there was an overall decrease in
prostate cancer from its peak incidence of 217.4 per 100,000 in 1992.  Devesa et al. attribute
national increases in prostate cancer incidence during the late 1980s and early 1990s to changes in
diagnostic methodology (10).  Transurethral resections were performed more frequently in the
1980s than in the preceding decade, resulting in increased detection of cases which would have
been undetectable by clinical means.  Other diagnostic procedures (such as serum testing for
prostate-specific antigen (PSA), ultrasound-guided needle biopsy, computerized axial tomography
(CAT scanning) and bone scanning) have increased the number of prostate cancer diagnoses.
Edwards et al. suggest that increased PSA screening resulted in the increase in prostate cancer
incidence from 1988 to 1992 (11).  Wingo et al. attribute the downtrends in prostate cancer since
1992 to the identification of prevalent cases through screening, and then the subsequent falling
toward an equilibrium, reflecting only incident cases in the population (12).  Also, there may have
been decreased utilization of PSA screening tests in recent years, which might have been
precipitated by recommendations by some organizations against their widespread use during the
early 1990s.  Clegg et al. used SEER data to analyze incidence trends that have been adjusted for
reporting error and delay (9).  They found that the incidence rate trend for prostate cancer since
1995 among white males was similar to the incidence rate trend before the introduction of PSA
testing.

The age-adjusted incidence rate declined for cancer of the bronchus and lung, the second most
commonly diagnosed cancer in males. The incidence rate for cancer of the bronchus and lung fell
from 90.4 cases per 100,000 males in 1996 to 85.6 cases per 100,000 in 2000 (Table 7) and
decreased by 1.6% per year during this time period, though the decreasing trend was not
statistically significant (Figure 3).  Howe et al. attribute the decrease in lung cancer incidence in
males to reduction in tobacco smoking since the 1960s (13).  Edwards et al. explain that tobacco
smoking patterns have delayed effects on lung cancer incidence and mortality rates (11).

The incidence rate of colorectal cancer fell from 77.0 cases per 100,000 males in 1996 to 67.7
cases per 100,000 in 2000.  The estimated annual percent change indicated a statistically
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significant decreasing trend of 3.1% per year for colorectal cancer among Massachusetts males
(Figure 3).   Troisi et al. used SEER data to show overall decreases in the incidence rates of
colorectal cancer (14).  They noted stage-specific shifts that they attributed to earlier detection,
most likely due to screening.  Howe et al. note that since early-detection methods, such as fecal
occult blood testing, sigmoidoscopy, colonoscopy, and barium enemas, can detect pre-cancerous
polyps and early-stage carcinomas, it is difficult to separate the effects of screening from true
changes in the incidence of colorectal cancer (13).

The incidence of cancer of the urinary bladder decreased among Massachusetts males.  In 1996,
32.3 males per 100,000 were diagnosed with cancer of the urinary bladder.  By 2000, the
incidence rate fell to 26.7 per 100,000 (Table 7).  Among Massachusetts males, the incidence rate
of cancer of the urinary bladder decreased by 6.3% per year from 1996 to 2000, though the
decrease was not statistically significant (Figure 3).

In addition to the statistically significant incidence trend already mentioned, there were statistically
significant trends from 1996 to 2000 for cancer of the esophagus (an increase of 3.3% per year),
larynx (a decrease of 4.3% per year), and non-Hodgkin(’s) lymphoma (a decrease of 2.8% per
year) among Massachusetts males.

Females

Among Massachusetts females, breast cancer incidence increased slightly between 1996 and 2000.
The incidence rate increased from 141.4 cases per 100,000 females in 1996 to 142.9 cases per
100,000 in 2000 (Table 7) and by 0.2% per year, though the increasing trend was not statistically
significant (Figure 4).  Devesa et al. attribute most of the increase in national breast cancer
incidence to the earlier detection of tumors resulting from increasing use of mammography and
other screening techniques (10).  Other contributing factors may include changes in diet, alcohol
consumption, the long-term use of hormone replacement therapy, and certain reproductive
variables (such as later age at first childbirth).

The incidence of cancers of the bronchus and lung continued to increase among Massachusetts
females, rising from 56.4 cases per 100,000 females in 1996 to 59.9 cases per 100,000 in 2000
(Table 7).  During this time period, the incidence rate increased by 1.1% per year among
Massachusetts females, though the increase was not statistically significant (Figure 4)  Wingo et
al. note that the prevalence of smoking in women has lagged behind that in men, reaching a peak
of 55% in the cohort of women born between 1935 and 1944 (15).  Consequently, the incidence
of lung cancer is still increasing in women, reflecting the historical pattern of cigarette smoking.

The third most common cancer among Massachusetts females, colorectal cancer, decreased from
52.6 cases per 100,000 in 1996 to 48.8 cases per 100,000 in 2000 (Table 7).  The trend for
colorectal cancer among females during this time period was a decrease of 1.9% per year, though
the decrease was not statistically significant (Figure 4).  Uterine cancer, the fourth most common
cancer among Massachusetts females, decreased from 1996 to 2000 by 0.5% per year, though the
decrease was also not statistically significant (Figure 4).  The 1996 incidence rate of 27.2 cases
per 100,000 females fell to 25.7 cases per 100,000 in 2000 (Table 7).
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Among Massachusetts females, there were statistically significant trends from 1996 to 2000 for
cancer of the cervix (a decrease of 9.1% per year), thyroid (an increase of 14.4% per year), and
urinary bladder (a decrease of 7.3% per year).

Mortality

When cancer mortality rates are compared from 1996 to 2000 certain changes are notable.  For all
cancer sites combined, the mortality rate in Massachusetts decreased by 1.8% per year from 1996
to 2000 (Figure 3).  This decrease was statistically significant.  For males, decreasing death rates
have been observed nationally and in Massachusetts for lung and prostate cancers (Figure 3).  The
decrease in mortality of cancer of the bronchus and lung in Massachusetts males was statistically
significant at 2.5% per year (Figure 3). Wingo et al. attribute decreasing national lung cancer
mortality rates in men to decreased smoking rates over the past thirty years (15).  The explanation
for the decline in prostate cancer mortality is uncertain.  According to Howe et al., it is not yet
known how PSA screening will affect prostate cancer mortality because of other simultaneous
changes, such as more aggressive treatment of early disease (13).

For Massachusetts females, lung cancer replaced breast cancer as the leading cause of cancer
deaths in 1989.  From 1996 to 2000, breast cancer death rates declined significantly by 4.3% per
year (Figure 4).  Wingo et al. attribute the downtrend in national breast cancer mortality to the
incorporation of breast cancer screening into routine medical care (12).  Advances in the
treatment of breast cancer have also contributed to the decline in breast cancer mortality.

For Massachusetts males and females combined, the mortality rate of colorectal cancer decreased
by 2.7% per year from 1996 to 2000 (Table 9).  This decrease was statistically significant.  Wingo
et al. suggest several possibilities for the decreases in incidence and mortality of colorectal cancer,
including increased polyp removal, advances in treatment protocols (e.g., new surgical techniques
and adjuvant therapies), and other factors, such as changes in dietary patterns (12).

In addition to the statistically significant mortality trends already mentioned, there were
statistically significant decreases in the age-adjusted mortality rates from 1996 to 2000 for all
cancer sites combined and non-Hodgkin(’s) lymphoma for Massachusetts males, and for cancers
of the colon/rectum and stomach for Massachusetts females.  During this time period, there was a
statistically significant increase in the age-adjusted mortality rate for cancer of the esophagus for
Massachusetts males.
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Figure 3
Estimated Annual Percent Change (EAPC) in Age-Adjusted Cancer Rates Among Males, Massachusetts, 1996-2000

1 Massachusetts rates for this site include codes 64.9 & 65.9 (ICD-O-2) only for comparability.  Massachusetts hospital coding conventions may have assigned
some cases to a "not otherwise specified" category. 2 Massachusetts rates include invasive bladder cancer only.  * EAPC is statistically significant (p<0.05).



Figure 4
Estimated Annual Percent Change (EAPC) in Age-Adjusted Cancer Rates Among Females, Massachusetts, 1996-2000

1 Massachusetts rates for this site include codes 64.9 & 65.9 (ICD-O-2) only for comparability.  Massachusetts hospital coding conventions may have assigned

some cases to a "not otherwise specified" category. 2 Massachusetts rates include invasive bladder cancer only.  * EAPC is statistically significant (p<0.05).
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T A B L E S



Table 3.
CANCER INCIDENCE AND INCIDENCE TRENDS BY SEX

Massachusetts, 1996-2000

M a l e s F e m a l e s T o t a l
Cancer Site / Type (invasive) Number Percent EAPC1  Number Percent EAPC1 Number2 Percent EAPC1

All Sites 79888 100.0 -0.8 80724 100.0 0.2 160631 100.0 -0.2
Brain & Other Nervous System 1276 1.6 0.8 1099 1.4 2.7 2375 1.5 1.8
Breast 191 0.2 -1.1 25359 31.4 0.2 25553 15.9 0.0
Bronchus & Lung 12322 15.4 -1.6 10783 13.4 1.1 23108 14.4 -0.2
Cervix Uteri 0 0.0 - - - 1390 1.7 -9.1 * 1390 0.9 - - -
Colon / Rectum 9688 12.1 -3.1 * 10038 12.4 -1.9 19728 12.3 -2.4 *
Corpus Uteri & Uterus, NOS 0 0.0 - - - 4789 5.9 -0.5 4790 3.0 - - -
Esophagus 1418 1.8 3.3 * 473 0.6 -2.4 1892 1.2 2.0
Hodgkin's Disease (Hodgkin Lymphoma) 593 0.7 -4.6 520 0.6 3.5 1115 0.7 -1.3
Kidney & Renal Pelvis3 2338 2.9 1.5 1508 1.9 5.1 3847 2.4 2.9
Larynx 1272 1.6 -4.3 * 339 0.4 -4.0 1611 1.0 -4.4 *
Leukemia 1915 2.4 -1.2 1611 2.0 3.2 3526 2.2 1.0
Liver & Intrahepatic Bile Ducts 1001 1.3 6.7 423 0.5 9.9 1424 0.9 7.9
Melanoma of Skin 2775 3.5 1.8 2276 2.8 4.5 5052 3.1 3.2 *
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Multiple Myeloma 769 1.0 -1.1 729 0.9 -2.3 1498 0.9 -1.5
Non-Hodgkin('s) Lymphoma 3169 4.0 -2.8 * 3000 3.7 -3.0 6170 3.8 -2.9
Oral Cavity & Pharynx 2437 3.1 -2.5 1260 1.6 -2.1 3697 2.3 -2.3
Ovary 0 0.0 - - - 2942 3.6 -0.5 2942 1.8 - - -
Pancreas 1720 2.2 3.0 1943 2.4 3.7 3663 2.3 3.7
Prostate 24689 30.9 0.9 0 0.0 - - - 24690 15.4 - - -
Stomach 1685 2.1 1.2 1099 1.4 -2.9 2784 1.7 -0.4
Testis 954 1.2 5.5 0 0.0 - - - 956 0.6 - - -
Thyroid 558 0.7 1.6 1673 2.1 14.4 * 2231 1.4 10.9 *
Urinary Bladder4 3842 4.8 -6.3 1541 1.9 -7.3 * 5384 3.4 -6.3 *
Other Sites 5276 6.6 -2.6 5929 7.3 0.5 11205 7.0 -1.0

1 Estimated Annual Percent Change
2 Totals also include persons classified as transsexuals or hermaphrodites, and persons of unknown sex.
3 Massachusetts rates for this site include codes 64.9 & 65.9 (ICD-O-2) only for comparability.  Massachusetts hospital coding conventions may have assigned some

   cases to a "not otherwise specified" category.
4 Massachusetts rates include invasive bladder cancer only.

 * EAPC is statistically significant (p<0.05).



Table 4.
AGE-ADJUSTED1 INCIDENCE RATES2 FOR SELECTED CANCER SITES BY SEX

Massachusetts Residents, 1996-2000, and SEER Registries, 1995-1999

M a l e s F e m a l e s T o t a l
Cancer Site / Type (invasive) Massachusetts SEER Massachusetts SEER Massachusetts SEER
All Sites 589.2  549.6 446.3  415.9 501.2  468.9
Brain & Other Nervous System 9.0  7.6 6.3  5.4 7.5 6.4
Breast 1.4   1.1 145.2   134.1 80.6   73.4
Bronchus & Lung 91.6  81.5 59.2  49.3 72.1  62.8
Cervix Uteri - - - - - - 8.2  9.8 - - -  - - -
Colon / Rectum 73.3   63.4 51.4   46.2 60.4   53.6
Corpus Uteri & Uterus, NOS - - - - - - 27.6  24.7 - - -  - - -
Esophagus 10.5  7.5 2.4  2.1 5.9 4.5
Hodgkin's Disease (Hodgkin Lymphoma) 3.8   3.0 3.0   2.4 3.4   2.7
Kidney & Renal Pelvis3 17.1  14.9 8.4  7.5 12.1  10.8
Larynx 9.3  7.1 1.9  1.6 5.1 4.0
Leukemia 14.0   15.8 8.8   9.3 11.0   12.1
Liver & Intrahepatic Bile Ducts 7.3  8.5 2.2  3.3 4.5 5.7
Melanoma of Skin 20.0  20.4 13.0  13.3 15.8  16.3
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Multiple Myeloma 5.8   6.8 3.9   4.5 4.6   5.5
Non-Hodgkin('s) Lymphoma 23.1  23.7 16.3  15.4 19.2  19.1
Oral Cavity & Pharynx 17.6  16.4 7.0  6.7 11.7  11.0
Ovary - - - - - - 16.8   16.8 - - -   - - -
Pancreas 12.9  12.4 10.0  9.7 11.3  10.9
Prostate 181.6  165.5 - - - - - - - - -  - - -
Stomach 12.8   13.0 5.5   6.2 8.5   9.1
Testis 5.8  5.1 - - - - - - - - -  - - -
Thyroid 3.8  3.5 10.0  9.5 7.0 6.6
Urinary Bladder4 29.4  35.2 7.9  9.1 16.5  20.0

1 age-adjusted to the 2000 U.S. Standard Population
2 per 100,000
3 Massachusetts rates for this site include codes 64.9 & 65.9 (ICD-O-2) only for comparability.  Massachusetts hospital coding conventions may have assigned some
    cases to a "not otherwise specified" category.
4 Massachusetts rates include invasive bladder cancer only.  SEER rates include in situ and invasive bladder cancer.



Table 5.
CANCER INCIDENCE BY SEX AND RACE/ETHNICITY1

Massachusetts, 1996-2000

White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic Hispanic
Cancer Site / Type (invasive) Males Females Total2 Males Females Total2 Males Females Total2 Males Females Total2

All Sites 72744 74285 147046 2794 2160 4955 852 874 1726 1658 1564 3222
Brain & Other Nervous System 1168 1009 2177 21 20 41 14 12 26 44 36 80
Breast 172 23433 23608 9 661 670 1 244 245 3 452 455
Bronchus & Lung 11418 10135 21556 409 275 684 133 80 213 188 108 296
Cervix Uteri 0 1109 1109 0 86 86 0 42 42 0 99 99
Colon / Rectum 9005 9337 18344 268 263 531 94 102 196 142 141 283
Corpus Uteri & Uterus, NOS 0 4440 4441 0 104 104 0 42 42 0 105 105
Esophagus 1301 422 1724 58 20 78 10 4 14 28 14 42
Hodgkin's Disease (Hodgkin Lymphoma) 516 471 987 19 16 36 6 5 11 31 20 51
Kidney & Renal Pelvis3 2153 1392 3546 67 50 117 23 4 27 46 33 79
Larynx 1151 309 1460 54 17 71 11 1 12 36 8 44
Leukemia 1734 1446 3180 56 46 102 21 30 51 64 51 115
Liver & Intrahepatic Bile Ducts 813 355 1168 44 16 60 74 27 101 49 15 64
Melanoma of Skin 2630 2127 4758 5 7 12 6 5 11 21 16 37
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Multiple Myeloma 698 653 1351 40 38 78 2 8 10 18 13 31
Non-Hodgkin('s) Lymphoma 2850 2729 5580 87 96 183 50 35 85 101 75 176
Oral Cavity & Pharynx 2164 1146 3310 84 43 127 55 30 85 87 19 106
Ovary 0 2700 2700 0 43 43 0 41 41 0 70 70
Pancreas 1569 1809 3378 62 58 120 14 18 32 38 26 64
Prostate 22164 0 22165 1145 0 1145 169 0 169 493 0 493
Stomach 1473 964 2437 90 47 137 46 32 78 49 35 84
Testis 872 0 874 11 0 11 9 0 9 33 0 33
Thyroid 502 1450 1952 12 42 54 14 51 65 10 58 68
Urinary Bladder4 3666 1452 5119 52 29 81 22 5 27 39 23 62
Other Sites 4725 5397 10122 201 183 384 78 56 134 138 147 285

1 Race/ethnicity categories are mutually exclusive.  Cases are only included in one race/ethnicity category.
2 Totals also include persons classified as transsexuals or hermaphrodites, and persons of unknown sex.
3 Massachusetts rates for this site include codes 64.9 & 65.9 (ICD-O-2) only for comparability.  Massachusetts hospital coding conventions may have assigned some
   cases to a "not otherwise specified" category.
4 Massachusetts rates include invasive bladder cancer only.



Table 6.
AGE-ADJUSTED1 INCIDENCE RATES2 FOR SELECTED CANCER SITES BY SEX AND RACE/ETHNICITY3

Massachusetts, 1996-2000

White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic Hispanic
Cancer Site / Type (invasive) Males Females Total Males Females Total Males Females Total Males Females Total
All Sites 579.5 445.3 496.2 685.3 372.7 499.1 348.5 279.8 308.8 451.9 299.7 361.6
Brain & Other Nervous System 9.1 6.4 7.7 4.0 2.9 3.2 * * 3.3 6.7 4.6 5.6
Breast 1.4 146.3 81.1 * 111.4 63.4 * 70.0 36.8 * 86.6 48.2
Bronchus & Lung 91.1 59.9 72.3 105.4 49.9 72.5 61.4 30.8 44.6 57.4 24.2 38.3
Cervix Uteri - - - 7.3 - - - - - - 13.5 - - - - - - 11.8 - - - - - - 16.1 - - -
Colon / Rectum 73.1 50.9 60.1 70.0 48.0 56.7 41.6 40.0 41.1 44.4 31.5 36.5
Corpus Uteri & Uterus, NOS - - - 27.8 - - - - - - 18.6 - - - - - - 12.6 - - - - - - 20.7 - - -
Esophagus 10.3 2.3 5.8 14.6 3.6 8.2 * * * 8.9 * 6.1
Hodgkin's Disease (Hodgkin Lymphoma) 3.8 3.2 3.5 * * 2.4 * * * 4.2 2.1 3.1
Kidney & Renal Pelvis4 17.1 8.4 12.1 15.4 8.3 11.2 8.9 * 4.7 11.4 6.8 8.9
Larynx 9.0 1.9 5.0 12.7 * 7.1 * * * 9.5 * 5.1
Leukemia 14.0 8.7 10.9 10.7 7.3 8.7 6.8 8.4 7.7 11.5 7.5 9.3
Liver & Intrahepatic Bile Ducts 6.4 2.0 3.9 9.7 * 5.8 24.5 10.4 17.4 12.9 * 7.8
Melanoma of Skin 20.6 13.5 16.4 * * * * * * 5.8 * 4.2
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Multiple Myeloma 5.6 3.7 4.5 10.1 7.1 8.4 * * * * * 4.1
Non-Hodgkin('s) Lymphoma 22.6 16.0 18.8 16.6 16.2 16.8 19.0 11.0 14.6 21.3 13.9 17.2
Oral Cavity & Pharynx 17.0 6.9 11.4 19.7 7.2 12.4 15.7 10.4 13.2 22.7 * 12.1
Ovary - - - 16.9 - - - - - - 7.2 - - - - - - 10.7 - - - - - - 12.0 - - -
Pancreas 12.7 9.9 11.1 14.5 10.7 12.5 * * 6.6 11.5 6.1 8.4
Prostate 175.1 - - - - - - 292.7 - - - - - - 79.3 - - - - - - 157.8 - - - - - -
Stomach 12.1 5.1 8.0 23.2 8.8 14.7 20.4 11.9 15.8 14.1 7.4 10.2
Testis 6.2 - - - - - - * - - - - - - * - - - - - - 3.3 - - - - - -
Thyroid 3.8 9.8 6.9 * 5.9 4.1 * 12.4 8.3 * 8.0 4.9
Urinary Bladder5 30.0 8.0 16.8 13.7 5.6 9.1 10.4 * 5.9 13.6 5.2 8.5

1 age-adjusted to the 2000 U.S. Standard Population
2 per 100,000 3 Race/ethnicity categories are mutually exclusive.  Cases are only included in one race/ethnicity category.
4 Massachusetts rates for this site include codes 64.9 & 65.9 (ICD-O-2) only for comparability.  Massachusetts hospital coding conventions may have assigned some

  cases to a "not otherwise specified" category. 5 Massachusetts rates include invasive bladder cancer only.

 * age-adjusted incidence rate not calculated when number of cases < 20



Table 7.
ANNUAL AGE-ADJUSTED1 INCIDENCE RATES2 FOR SELECTED CANCER SITES

Massachusetts, 1996-2000
MALES

Cancer Site / Type (invasive) 1996 1997 1998 1999 2000
All Sites 590.1 601.0 600.1 578.2 577.7
Brain & Other Nervous System 8.3 9.7 9.1 8.2 9.4
Breast 1.7 1.1 1.4 1.5 1.4
Bronchus & Lung 90.4 95.0 97.3 89.8 85.6
Colon / Rectum 77.0 75.0 76.6 70.7 67.7
Esophagus 10.0 9.9 10.1 11.0 11.2
Hodgkin's Disease (Hodgkin Lymphoma) 4.6 3.2 4.2 3.8 3.3
Kidney & Renal Pelvis3 16.1 17.3 17.0 18.0 17.0
Larynx 10.0 10.0 9.0 8.8 8.5
Leukemia 14.0 14.4 14.2 14.2 13.3
Liver & Intrahepatic Bile Ducts 5.8 7.4 7.8 7.0 8.3
Melanoma of Skin 19.5 19.2 20.1 19.9 20.9
Multiple Myeloma 6.2 5.6 5.7 5.4 6.0
Non-Hodgkin('s) Lymphoma 24.6 23.4 22.8 23.0 21.6
Oral Cavity & Pharynx 19.0 17.3 18.4 16.5 17.1
Pancreas 10.4 14.3 13.8 13.7 12.4
Prostate 178.3 182.6 178.5 181.7 186.5
Stomach 12.2 13.6 12.6 12.3 13.6
Testis 5.4 4.9 6.4 6.3 6.2
Thyroid 4.0 3.2 3.8 3.8 4.0
Urinary Bladder4 32.3 33.0 30.4 25.1 26.7

1 age-adjusted to the 2000 U.S. Standard Population
2 per 100,000 males
3 Massachusetts rates for this site include codes 64.9 & 65.9 (ICD-O-2) only for comparability.  Massachusetts hospital coding conventions may have assigned some
   cases to a "not otherwise specified" category. 4 Massachusetts rates include invasive bladder cancer only.



Table 7. (continued)
ANNUAL AGE-ADJUSTED1 INCIDENCE RATES2 FOR SELECTED CANCER SITES

Massachusetts, 1996-2000
 FEMALES

Cancer Site / Type (invasive) 1996 1997 1998 1999 2000
All Sites 434.2 451.2 458.4 447.1 440.9
Brain & Other Nervous System 5.7 6.7 6.0 6.6 6.6
Breast 141.4 143.8 153.4 144.3 142.9
Bronchus & Lung 56.4 60.1 60.0 59.7 59.9
Cervix Uteri 9.5 9.7 7.9 6.8 7.1
Colon / Rectum 52.6 53.7 51.0 51.1 48.8
Corpus Uteri & Uterus, NOS 27.2 26.9 29.2 28.7 25.7
Esophagus 2.4 2.5 2.8 2.1 2.3
Hodgkin's Disease (Hodgkin Lymphoma) 2.7 3.0 3.3 3.1 3.2
Kidney & Renal Pelvis3 7.4 7.2 9.6 9.5 8.3
Larynx 2.3 1.9 1.8 1.8 1.9
Leukemia 8.7 7.9 8.8 9.5 9.3
Liver & Intrahepatic Bile Ducts 1.6 2.1 2.4 2.6 2.3
Melanoma of Skin 11.8 13.0 12.2 13.7 14.3
Multiple Myeloma 3.9 4.2 4.1 3.5 3.8
Non-Hodgkin('s) Lymphoma 16.7 17.2 16.2 16.9 14.4
Oral Cavity & Pharynx 7.1 7.3 6.7 7.6 6.3
Ovary 17.2 16.6 17.1 16.2 17.0
Pancreas 8.6 10.3 10.4 10.3 10.3
Stomach 5.4 6.4 5.8 4.8 5.3
Thyroid 7.5 8.5 10.2 10.4 13.2
Urinary Bladder4 9.0 8.4 8.6 6.9 6.8

1 age-adjusted to the 2000 U.S. Standard Population
2 per 100,000 females
3 Massachusetts rates for this site include codes 64.9 & 65.9 (ICD-O-2) only for comparability.  Massachusetts hospital coding conventions may have assigned some
   cases to a "not otherwise specified" category. 4 Massachusetts rates include invasive bladder cancer only.



Table 7. (continued)
ANNUAL AGE-ADJUSTED1 INCIDENCE RATES2 FOR SELECTED CANCER SITES

Massachusetts, 1996-2000
TOTAL

Cancer Site / Type (invasive) 1996 1997 1998 1999 2000
All Sites 493.2 508.2 512.5 497.8 494.5
Brain & Other Nervous System 6.9 8.0 7.5 7.3 7.9
Breast 78.8 80.1 85.0 80.1 79.0
Bronchus & Lung 69.8 74.0 74.7 72.0 70.1
Cervix Uteri 9.5 9.7 7.9 6.8 7.1
Colon / Rectum 62.3 62.4 61.7 59.2 56.7
Corpus Uteri & Uterus, NOS 27.2 26.9 29.2 28.7 25.7
Esophagus 5.7 5.7 6.1 6.0 6.1
Hodgkin's Disease (Hodgkin Lymphoma) 3.6 3.1 3.7 3.4 3.3
Kidney & Renal Pelvis3 11.1 11.5 12.7 13.2 12.0
Larynx 5.7 5.4 4.9 4.9 4.8
Leukemia 11.0 10.5 11.0 11.4 11.1
Liver & Intrahepatic Bile Ducts 3.5 4.4 4.8 4.6 5.0
Melanoma of Skin 14.8 15.5 15.4 16.2 16.9
Multiple Myeloma 4.8 4.7 4.7 4.4 4.7
Non-Hodgkin('s) Lymphoma 20.1 19.9 18.9 19.6 17.5
Oral Cavity & Pharynx 12.4 11.6 12.0 11.5 11.1
Ovary 17.2 16.6 17.1 16.2 17.0
Pancreas 9.3 12.0 11.9 11.7 11.3
Prostate 178.3 182.6 178.5 181.7 186.5
Stomach 8.1 9.4 8.6 7.8 8.8
Testis 5.4 4.9 6.4 6.3 6.2
Thyroid 5.7 5.9 7.1 7.2 8.7
Urinary Bladder4 18.2 18.3 17.4 14.2 14.9

1 age-adjusted to the 2000 U.S. Standard Population
2 per 100,000 residents, except for single-sex sites -- per 100,000 females for Cervix Uteri; Corpus Uteri & Uterus, NOS; and Ovary; per 100,000 males for Prostate and Testis
3 Massachusetts rates for this site include codes 64.9 & 65.9 (ICD-O-2) only for comparability.  Massachusetts hospital coding conventions may have assigned some
   cases to a "not otherwise specified" category. 4 Massachusetts rates include invasive bladder cancer only.



Table 8.
AGE-SPECIFIC INCIDENCE RATES1 FOR SELECTED CANCER SITES BY SEX

Massachusetts, 1996-2000

Cancer Site / Type (invasive)
Age

Group Males Females Total

All Sites 0-19 17.43 16.44 16.95
20-44 79.81 136.02 108.19
45-64 765.63 735.70 750.15
65-74 2784.51 1620.38 2134.23
75-84 3336.18 2034.92 2521.85

85+ 2980.37 1805.68 2111.99

Brain & Other 0-19 3.33 2.92 3.13
Nervous System 20-44 4.14 3.45 3.79

45-64 12.26 8.06 10.09
65-74 29.52 17.64 22.88
75-84 31.78 23.19 26.40

85+ 21.08 14.17 15.97

Breast 0-19 0.00 0.00 0.00
20-44 0.20 50.85 25.78
45-64 1.81 296.83 154.40
65-74 6.26 471.36 266.07
75-84 9.70 496.22 314.16

85+ 4.61 390.32 289.74

Bronchus & Lung 0-19 0.05 0.07 0.06
20-44 5.01 5.04 5.02
45-64 110.48 93.06 101.47
65-74 478.55 295.48 376.29
75-84 585.33 317.57 417.77

85+ 416.92 170.76 234.95

Cervix Uteri 0-19 - - - - 0.10 - - - -
20-44 - - - - 9.11 - - - -
45-64 - - - - 13.69 - - - -
65-74 - - - - 13.43 - - - -
75-84 - - - - 14.49 - - - -

85+ - - - - 11.85 - - - -

Colon / Rectum 0-19 0.07 0.05 0.06
20-44 5.62 5.12 5.36
45-64 77.59 57.21 67.05
65-74 332.94 205.31 261.65
75-84 503.99 377.37 424.75

85+ 567.75 406.81 448.78

1 per 100,000



Table 8. (continued)
AGE-SPECIFIC INCIDENCE RATES1 FOR SELECTED CANCER SITES BY SEX

Massachusetts, 1996-2000

Cancer Site / Type (invasive)
Age

Group Males Females Total

Corpus Uteri 0-19 - - - - 0.05 - - - -
& Uterus, NOS 20-44 - - - - 5.02 - - - -

45-64 - - - - 60.54 - - - -
65-74 - - - - 103.36 - - - -
75-84 - - - - 95.34 - - - -

85+ - - - - 59.94 - - - -

Esophagus 0-19 0.00 0.00 0.00
20-44 0.72 0.18 0.45
45-64 15.85 2.86 9.13
65-74 51.32 10.47 28.50
75-84 53.86 16.86 30.70

85+ 49.40 18.59 26.62

Hodgkin's Disease 0-19 1.44 1.35 1.39
(Hodgkin Lymphoma) 20-44 5.16 4.43 4.79

45-64 4.19 2.34 3.23
65-74 5.32 4.29 4.74
75-84 4.85 4.62 4.70

85+ 3.95 3.48 3.61

Kidney & 0-19 0.69 0.60 0.65
Renal Pelvis 20-44 2.95 1.88 2.41

45-64 27.71 13.60 20.41
65-74 66.34 36.51 49.68
75-84 92.29 36.61 57.44

85+ 61.25 27.18 36.07

Larynx 0-19 0.00 0.00 0.00
20-44 0.85 0.14 0.49
45-64 16.23 3.85 9.83
65-74 44.85 9.97 25.37
75-84 41.48 7.09 19.95

85+ 26.35 2.56 8.76

Leukemia 0-19 4.33 4.05 4.19
20-44 3.57 2.57 3.06
45-64 15.64 10.80 13.13
65-74 46.10 27.69 35.82
75-84 82.41 38.65 55.03

85+ 75.74 51.81 58.05

1 per 100,000



Table 8. (continued)
AGE-SPECIFIC INCIDENCE RATES1 FOR SELECTED CANCER SITES BY SEX

Massachusetts, 1996-2000

Cancer Site / Type (invasive)
Age

Group Males Females Total

Liver & 0-19 0.29 0.15 0.22
Intrahepatic 20-44 1.15 0.24 0.69
Bile Ducts 45-64 11.98 2.57 7.11

65-74 30.77 9.40 18.83
75-84 36.45 14.71 22.84

85+ 25.03 14.64 17.35

Melanoma 0-19 0.38 0.55 0.46
of Skin 20-44 7.25 9.82 8.55

45-64 31.77 21.72 26.57
65-74 67.80 32.31 47.97
75-84 94.44 37.68 58.92

85+ 81.67 36.01 47.92

Multiple 0-19 0.00 0.00 0.00
Myeloma 20-44 0.43 0.37 0.40

45-64 7.63 5.66 6.61
65-74 23.78 17.31 20.17
75-84 40.04 22.44 29.02

85+ 31.61 21.61 24.22

Non-Hodgkin('s) 0-19 1.58 1.30 1.44
Lymphoma 20-44 8.23 5.28 6.74

45-64 30.30 20.87 25.42
65-74 78.65 64.04 70.49
75-84 123.35 88.25 101.38

85+ 125.14 70.86 85.02

Oral Cavity 0-19 0.38 0.25 0.32
& Pharynx 20-44 3.52 1.70 2.60

45-64 33.71 12.11 22.54
65-74 69.15 26.21 45.17
75-84 65.18 31.03 43.81

85+ 67.18 28.34 38.47

Ovary 0-19 - - - - 0.72 - - - -
20-44 - - - - 7.69 - - - -
45-64 - - - - 30.74 - - - -
65-74 - - - - 55.39 - - - -
75-84 - - - - 55.51 - - - -

85+ - - - - 44.61 - - - -

1 per 100,000



Table 8. (continued)
AGE-SPECIFIC INCIDENCE RATES1 FOR SELECTED CANCER SITES BY SEX

Massachusetts, 1996-2000

Cancer Site / Type (invasive)
Age

Group Males Females Total

Pancreas 0-19 0.02 0.00 0.01
20-44 1.00 0.63 0.81
45-64 16.20 10.65 13.33
65-74 56.95 46.40 51.06
75-84 81.16 69.89 74.11

85+ 93.53 75.51 80.21

Prostate 0-19 0.05 - - - - - - - -
20-44 1.64 - - - - - - - -
45-64 256.87 - - - - - - - -
65-74 1061.61 - - - - - - - -
75-84 932.57 - - - - - - - -

85+ 659.30 - - - - - - - -

Stomach 0-19 0.00 0.02 0.01
20-44 1.21 0.83 1.02
45-64 14.73 5.63 10.02
65-74 51.74 22.01 35.13
75-84 83.13 36.72 54.09

85+ 119.21 56.69 72.99

Testis 0-19 0.89 - - - - - - - -
20-44 12.57 - - - - - - - -
45-64 3.91 - - - - - - - -
65-74 1.36 - - - - - - - -
75-84 1.80 - - - - - - - -

85+ 0.66 - - - - - - - -

Thyroid 0-19 0.24 0.80 0.51
20-44 3.31 13.69 8.55
45-64 6.57 15.30 11.08
65-74 9.70 11.62 10.77
75-84 6.10 10.20 8.67

85+ 5.93 6.51 6.35

Urinary Bladder 0-19 0.02 0.02 0.02
20-44 1.42 0.69 1.05
45-64 29.02 8.79 18.55
65-74 129.13 35.69 76.93
75-84 217.25 53.36 114.69

85+ 248.97 61.80 110.61

1 per 100,000



Table 9.
CANCER MORTALITY AND MORTALITY TRENDS BY SEX

Massachusetts, 1996-2000

M a l e s F e m a l e s T o t a l
Cancer Site / Type Number Percent EAPC1  Number Percent EAPC1  Number Percent EAPC1

All Sites 34603 100.0 -2.0 * 34646 100.0 -1.8 69249 100.0 -1.8 *
Brain & Other Nervous System 824 2.4 -0.7 654 1.9 3.0 1478 2.1 0.9
Breast 36 0.1 -18.4 5474 15.8 -4.3 * 5510 8.0 -4.5 *
Bronchus & Lung 10078 29.1 -2.5 * 8278 23.9 -1.5 18356 26.5 -1.8
Cervix Uteri 0 0.0 - - - 394 1.1 -8.1 394 0.6 - - -
Colon / Rectum 3737 10.8 -1.8 4096 11.8 -3.7 * 7833 11.3 -2.7 *
Corpus Uteri & Uterus, NOS 0 0.0 - - - 811 2.3 0.0 811 1.2 - - -
Esophagus 1262 3.6 2.6 * 421 1.2 -3.6 1683 2.4 1.3
Hodgkin's Disease (Hodgkin Lymphoma) 89 0.3 -15.8 88 0.3 1.1 177 0.3 -8.2
Kidney & Renal Pelvis 821 2.4 -1.1 525 1.5 -2.4 1346 1.9 -1.3
Larynx 392 1.1 -3.3 103 0.3 1.4 495 0.7 -2.2 *
Leukemia 1305 3.8 -0.9 1137 3.3 1.1 2442 3.5 0.3
Liver & Intrahepatic Bile Ducts 941 2.7 -3.3 480 1.4 -4.5 1421 2.1 -3.2
Melanoma of Skin 614 1.8 -1.5 414 1.2 -2.8 1028 1.5 -1.8
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Multiple Myeloma 565 1.6 -3.9 584 1.7 -1.0 1149 1.7 -2.5 *
Non-Hodgkin('s) Lymphoma 1451 4.2 -8.2 * 1447 4.2 -2.6 2898 4.2 -5.4 *
Oral Cavity & Pharynx 582 1.7 -0.8 335 1.0 3.4 917 1.3 0.6
Ovary 0 0.0 - - - 1663 4.8 -1.7 1663 2.4 - - -
Pancreas 1683 4.9 -0.3 2011 5.8 2.0 3694 5.3 1.2
Prostate 3927 11.3 -3.1 0 0.0 - - - 3927 5.7 - - -
Stomach 1058 3.1 -2.4 769 2.2 -4.8 * 1827 2.6 -3.4
Testis 55 0.2 -8.8 0 0.0 - - - 55 0.1 - - -
Thyroid 60 0.2 -3.2 92 0.3 2.1 152 0.2 0.2
Urinary Bladder 1127 3.3 -5.0 571 1.6 -0.5 1698 2.5 -3.2
Other Sites 3996 11.5 1.2 4299 12.4 0.5 8295 12.0 0.8

1  Estimated Annual Percent Change

 * EAPC is statistically significant (p<0.05).



Table 10.
AGE-ADJUSTED1 MORTALITY RATES2 FOR SELECTED CANCER SITES BY SEX

Massachusetts, 1996-2000, and United States, 1995-1999

M a l e s F e m a l e s T o t a l
Cancer Site / Type Massachusetts    U.S. Massachusetts    U.S. Massachusetts    U.S.
All Sites 267.2 259.1 178.1 171.4 211.3 206.0
Brain & Other Nervous System 5.9 5.7 3.6 3.9 4.6 4.7
Breast 0.3 0.3 29.0 28.8 16.9 16.4
Bronchus & Lung 76.3 81.2 44.0 41.0 56.7 57.7
Cervix Uteri - - - - - - 2.2 3.1 - - - - - -
Colon / Rectum 29.3 26.3 19.7 18.5 23.5 21.7
Corpus Uteri & Uterus, NOS - - - - - - 4.2 4.1 - - - - - -
Esophagus 9.4 7.6 2.1 1.8 5.2 4.3
Hodgkin's Disease (Hodgkin Lymphoma) 0.6 0.6 0.5 0.4 0.5 0.5
Kidney & Renal Pelvis 6.2 6.1 2.7 2.9 4.1 4.3
Larynx 2.9 2.7 0.6 0.6 1.5 1.5
Leukemia 10.0 10.4 5.7 6.0 7.4 7.8
Liver & Intrahepatic Bile Ducts 7.0 6.5 2.4 3.0 4.4 4.5
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Melanoma of Skin 4.6 4.0 2.2 1.8 3.2 2.7
Multiple Myeloma 4.4 4.9 3.0 3.3 3.5 3.9
Non-Hodgkin('s) Lymphoma 11.1 10.8 7.3 7.2 8.8 8.7
Oral Cavity & Pharynx 4.3 4.6 1.7 1.8 2.8 3.0
Ovary - - - - - - 8.9 9.0 - - - - - -
Pancreas 12.8 12.2 10.0 9.3 11.3 10.6
Prostate 33.0 33.9 - - - - - - - - - - - -
Stomach 8.3 7.1 3.7 3.5 5.5 5.0
Testis 0.4 0.3 - - - - - - - - - - - -
Thyroid 0.5 0.4 0.4 0.5 0.5 0.5
Urinary Bladder 9.2 7.7 2.7 2.4 5.0 4.4

1 age-adjusted to the 2000 U.S. Standard Population
2  per 100,000



Table 11.
CANCER MORTALITY BY SEX AND RACE/ETHNICITY1

Massachusetts, 1996-2000

White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic Hispanic
Cancer Site / Type Males Females Total Males Females Total Males Females Total Males Females Total
All Sites 32409 32771 65180 1350 1159 2509 342 314 656 477 363 840
Brain & Other Nervous System 788 631 1419 12 14 26 6 2 8 18 7 25
Breast 35 5164 5199 1 191 192 0 48 48 0 62 62
Bronchus & Lung 9517 7943 17460 367 234 601 88 50 138 99 42 141
Cervix Uteri 0 334 334 0 37 37 0 12 12 0 11 11
Colon / Rectum 3518 3880 7398 141 136 277 30 31 61 44 43 87
Corpus Uteri & Uterus, NOS 0 754 754 0 38 38 0 5 5 0 10 10
Esophagus 1174 388 1562 63 19 82 6 3 9 19 10 29
Hodgkin's Disease (Hodgkin Lymphoma) 81 85 166 4 0 4 1 0 1 3 3 6
Kidney & Renal Pelvis 789 505 1294 20 13 33 5 2 7 6 5 11
Larynx 360 95 455 23 7 30 2 1 3 7 0 7
Leukemia 1227 1078 2305 37 30 67 13 18 31 27 11 38
Liver & Intrahepatic Bile Ducts 801 429 1230 49 18 67 53 23 76 38 10 48
Melanoma of Skin 606 411 1017 2 0 2 0 1 1 6 2 8
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Multiple Myeloma 501 531 1032 47 39 86 0 3 3 16 11 27
Non-Hodgkin('s) Lymphoma 1385 1367 2752 23 40 63 19 12 31 21 26 47
Oral Cavity & Pharynx 526 315 841 28 9 37 10 5 15 15 5 20
Ovary 0 1595 1595 0 37 37 0 12 12 0 18 18
Pancreas 1579 1905 3484 76 79 155 13 10 23 15 15 30
Prostate 3665 0 3665 194 0 194 19 0 19 46 0 46
Stomach 941 687 1628 67 46 113 22 22 44 27 14 41
Testis 52 0 52 0 0 0 1 0 1 2 0 2
Thyroid 55 87 142 4 2 6 1 3 4 0 0 0
Urinary Bladder 1097 542 1639 20 21 41 5 3 8 4 5 9
Other Sites 3712 4045 7757 172 149 321 48 48 96 64 53 117

1 Race/ethnicity categories are mutually exclusive.  Deaths are only included in one race/ethnicity category.



Table 12.
AGE-ADJUSTED1 MORTALITY RATES2 FOR SELECTED CANCER SITES BY SEX AND RACE/ETHNICITY3

Massachusetts, 1996-2000

White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic Hispanic
Cancer Site / Type Males Females Total Males Females Total Males Females Total Males Females Total
All Sites 268.4 180.1 212.6 371.8 213.3 274.1 157.9 119.6 136.3 141.1 78.7 104.3
Brain & Other Nervous System 6.1 3.8 4.9 * * 2.4 * * * * * 1.8
Breast 0.3 29.4 17.1 * 33.6 19.7 * 16.2 8.6 * 12.5 7.0
Bronchus & Lung 77.2 45.3 57.7 98.8 43.2 65.5 41.9 21.2 30.5 30.2 9.7 18.5
Cervix Uteri - - - 2.1 - - - - - - 6.4 - - - - - - * - - - - - - * - - -
Colon / Rectum 29.5 19.8 23.6 40.3 25.6 31.5 12.3 12.3 12.6 14.7 10.1 11.8
Corpus Uteri & Uterus, NOS - - - 4.1 - - - - - - 7.1 - - - - - - * - - - - - - * - - -
Esophagus 9.4 2.1 5.2 16.2 * 8.8 * * * * * 4.4
Hodgkin's Disease (Hodgkin Lymphoma) 0.6 0.5 0.6 * * * * * * * * *
Kidney & Renal Pelvis 6.4 2.8 4.3 5.5 * 3.5 * * * * * *
Larynx 2.9 0.5 1.5 5.5 * 3.1 * * * * * *
Leukemia 10.2 5.7 7.5 8.6 5.3 6.7 * * 6.5 5.7 * 3.4
Liver & Intrahepatic Bile Ducts 6.4 2.2 4.1 11.9 * 7.0 19.9 9.2 14.4 10.9 * 6.1
Melanoma of Skin 4.9 2.4 3.4 * * * * * * * * *
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Multiple Myeloma 4.2 2.9 3.3 12.9 7.4 9.6 * * * * * 4.0
Non-Hodgkin('s) Lymphoma 11.4 7.3 8.9 5.1 7.2 6.5 * * 6.7 4.9 5.3 5.2
Oral Cavity & Pharynx 4.2 1.7 2.8 6.4 * 3.7 * * * * * 2.4
Ovary - - - 9.2 - - - - - - 6.9 - - - - - - * - - - - - - * - - -
Pancreas 12.9 10.1 11.3 18.7 14.9 16.8 * * 4.7 * * 3.9
Prostate 32.7 - - - - - - 65.7 - - - - - - * - - - - - - 20.1 - - - - - -
Stomach 7.9 3.5 5.2 17.8 8.9 12.8 12.0 8.2 9.8 7.6 * 4.8
Testis 0.4 - - - - - - * - - - - - - * - - - - - - * - - - - - -
Thyroid 0.5 0.4 0.5 * * * * * * * * *
Urinary Bladder 9.5 2.7 5.2 5.7 3.9 4.7 * * * * * *

1 age-adjusted to the 2000 U.S. Standard Population
2 per 100,000
3 Race/ethnicity categories are mutually exclusive.   Deaths are only included in one race/ethnicity category.

 * age-adjusted mortality rate not calculated when number of deaths < 20



Table 13.
ANNUAL AGE-ADJUSTED1 MORTALITY RATES2 FOR SELECTED CANCER SITES

Massachusetts, 1996-2000
MALES

Cancer Site / Type 1996 1997 1998 1999 2000
All Sites 283.3 269.2 264.2 262.6 258.8
Brain & Other Nervous System 6.5 5.2 6.0 5.8 5.9
Breast 0.4 0.4 0.2 0.2 0.2
Bronchus & Lung 81.3 77.4 76.3 73.5 73.6
Colon / Rectum 30.7 29.1 30.5 27.8 28.7
Esophagus 9.0 9.0 9.5 9.9 9.8
Hodgkin's Disease (Hodgkin Lymphoma) 1.0 0.3 0.7 0.9 0.2
Kidney & Renal Pelvis 6.4 6.6 6.1 5.5 6.6
Larynx 3.3 2.8 3.0 3.0 2.7
Leukemia 10.8 9.6 9.5 10.2 10.1
Liver & Intrahepatic Bile Ducts 7.3 7.5 6.8 6.6 6.6
Melanoma of Skin 4.6 4.8 4.7 4.0 4.7
Multiple Myeloma 4.7 4.9 3.9 4.4 4.1
Non-Hodgkin('s) Lymphoma 13.2 11.2 11.8 10.7 8.8
Oral Cavity & Pharynx 4.2 4.5 4.4 4.5 4.0
Pancreas 13.0 12.8 12.8 12.6 12.9
Prostate 35.8 33.9 31.6 32.9 31.1
Stomach 9.3 8.2 8.1 7.1 8.8
Testis 0.5 0.4 0.2 0.4 0.3
Thyroid 0.4 0.6 0.3 0.5 0.4
Urinary Bladder 10.3 9.7 8.6 9.5 8.1

1 age-adjusted to the 2000 U.S. Standard Population
2 per 100,000 males



Table 13. (continued)
ANNUAL AGE-ADJUSTED1 MORTALITY RATES2 FOR SELECTED CANCER SITES

Massachusetts, 1996-2000
FEMALES

Cancer Site / Type 1996 1997 1998 1999 2000
All Sites 184.8 183.8 176.2 171.6 175.0
Brain & Other Nervous System 3.2 3.7 3.8 3.7 3.7
Breast 31.5 30.8 29.0 27.2 26.9
Bronchus & Lung 45.4 45.4 44.5 41.0 44.3
Cervix Uteri 2.6 2.3 2.6 1.8 2.0
Colon / Rectum 21.1 20.5 19.9 18.9 18.2
Corpus Uteri & Uterus, NOS 4.4 4.0 3.9 4.0 4.4
Esophagus 2.3 2.0 2.5 1.9 2.0
Hodgkin's Disease (Hodgkin Lymphoma) 0.4 0.6 0.4 0.6 0.4
Kidney & Renal Pelvis 3.0 2.5 2.5 3.1 2.4
Larynx 0.5 0.7 0.5 0.5 0.6
Leukemia 5.7 5.5 5.1 6.2 5.7
Liver & Intrahepatic Bile Ducts 2.2 3.0 2.3 2.3 2.0
Melanoma of Skin 2.5 2.4 2.0 1.8 2.5
Multiple Myeloma 3.1 2.8 3.1 2.9 2.9
Non-Hodgkin('s) Lymphoma 7.1 8.2 7.1 7.3 6.6
Oral Cavity & Pharynx 1.7 1.5 1.9 1.7 1.9
Ovary 9.7 9.1 7.9 8.7 9.1
Pancreas 9.6 9.9 10.2 9.9 10.6
Stomach 4.0 3.9 3.8 3.5 3.3
Thyroid 0.4 0.5 0.4 0.4 0.5
Urinary Bladder 2.7 3.0 2.4 2.6 2.8

1 age-adjusted to the 2000 U.S. Standard Population
2 per 100,000 females



Table 13. (continued)
ANNUAL AGE-ADJUSTED1 MORTALITY RATES2 FOR SELECTED CANCER SITES

Massachusetts, 1996-2000
TOTAL

Cancer Site / Type 1996 1997 1998 1999 2000
All Sites 220.9 214.9 208.4 205.6 206.3
Brain & Other Nervous System 4.7 4.3 4.8 4.7 4.7
Breast 18.5 17.9 16.8 15.8 15.7
Bronchus & Lung 59.2 57.7 56.9 54.0 56.0
Cervix Uteri 2.6 2.3 2.6 1.8 2.0
Colon / Rectum 24.8 24.0 23.9 22.6 22.3
Corpus Uteri & Uterus, NOS 4.4 4.0 3.9 4.0 4.4
Esophagus 5.1 4.9 5.5 5.3 5.3
Hodgkin's Disease (Hodgkin Lymphoma) 0.7 0.4 0.5 0.7 0.3
Kidney & Renal Pelvis 4.4 4.1 4.0 4.1 4.1
Larynx 1.6 1.6 1.6 1.5 1.5
Leukemia 7.7 7.1 6.8 7.8 7.5
Liver & Intrahepatic Bile Ducts 4.4 5.0 4.3 4.2 4.1
Melanoma of Skin 3.4 3.3 3.1 2.7 3.4
Multiple Myeloma 3.7 3.6 3.4 3.5 3.3
Non-Hodgkin('s) Lymphoma 9.5 9.4 9.0 8.8 7.5
Oral Cavity & Pharynx 2.8 2.8 3.0 2.9 2.8
Ovary 9.7 9.1 7.9 8.7 9.1
Pancreas 11.0 11.2 11.3 11.1 11.7
Prostate 35.8 33.9 31.6 32.9 31.1
Stomach 6.1 5.6 5.5 4.9 5.5
Testis 0.5 0.4 0.2 0.4 0.3
Thyroid 0.4 0.5 0.4 0.5 0.5
Urinary Bladder 5.4 5.5 4.7 5.0 4.8

1 age-adjusted to the 2000 U.S. Standard Population
2 per 100,000 residents, except for single-sex sites -- per 100,000 females for Cervix Uteri; Corpus Uteri & Uterus, NOS; and Ovary; per 100,000 males for Prostate and Testis
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APPENDIX I
ICD CODES USED FOR THIS REPORT

Cancer Site / Type . . . . . . . . . . . . . . . . . C o d e s . . . . . . . . . . . . . . . . . .
ICD-O-2* ICD-9** ICD-10***

Brain & Other
Nervous System

C70.0 - C72.9
except 9590 - 9989

191 - 192 C70 - C72

Breast C50.0 - C50.9
except 9590 - 9989

174 - 175 C50

Bronchus & Lung C34.0 - C34.9
except 9590 - 9989

162.2 - 162.9 C34

Cervix Uteri C53.0 - C53.9
except 9590 - 9989

180 C53

Colon/Rectum C18.0 - C18.9,
C19.9, C20.9,
C26.0
except 9590 - 9989

153, 154.0 - 154.1,
159.0

C18 - C20, C26.0

Corpus Uteri
& Uterus, NOS

C54.0 - C54.9,
C55.9
except 9590 - 9989

179, 182 C54 - C55

Esophagus C15.0 - C15.9
except 9590 - 9989

150 C15

Hodgkin's Disease
(Hodgkin Lymphoma)

C00.0 - C80.9
(includes 9650 - 9667)

201 C81

Kidney &
Renal Pelvis

C64.9, C65.9
except 9590 - 9989

189.0 - 189.1 C64 - C65

Larynx C32.0 - C32.9
except 9590 - 9989

161 C32

Leukemia C00.0 - C80.9
(includes 9800 - 9822,
9824 - 9826, 9828 -
9941)
C42.0, C42.1, C42.4
(includes 9823, 9827)

202.4, 203.1,
204 - 208

C90.1, C91 - C95

* International Classification of Diseases for Oncology, 2nd Ed. (1) (includes codes added since publication) for incidence
data
** International Classification of Diseases, Ninth Revision (3) (includes codes added since publication) for 1996-1998
mortality data
*** International  Classification of Diseases, Tenth Revision (4) (includes codes added since publication) for 1999-2000

mortality data
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Cancer Site / Type . . . . . . . . . . . . . . . . . C o d e s . . . . . . . . . . . . . . . . . .
ICD-O-2* ICD-9** ICD-10***

Liver and Intra-
hepatic Bile Ducts

C22.0, C22.1
except 9590 - 9989

155.0 - 155.2 C22

Melanoma of Skin C44.0 - C44.9
(includes 8720 - 8790)

172 C43

Multiple Myeloma C00.0 - C80.9
(includes 9731, 9732)

203.0, 238.6 C90.0, C90.2

Non-Hodgkin('s)
Lymphoma

C00.0 - C80.9
(includes 9590 - 9595,
9670 - 9717)
All sites except C42.0,
C42.1, C42.4
(includes 9823, 9827)

200, 202.0 - 202.2,
202.8 - 202.9

C82 - C85, C96.3

Oral Cavity
& Pharynx

C00.0 - C14.8
except 9590 - 9989

140 - 149 C00 - C14

Ovary C56.9
except 9590 - 9989

183.0 C56

Pancreas C25.0 - C25.9
except 9590 - 9989

157 C25

Prostate C61.9
except 9590 - 9989

185 C61

Stomach C16.0 - C16.9
except 9590 - 9989

151 C16

Testis C62.0 - C62.9
except 9590 - 9989

186 C62

Thyroid C73.9
except 9590 - 9989

193 C73

Urinary Bladder C67.0 - C67.9
except 9590 - 9989

188 C67

* International Classification of Diseases for Oncology, 2nd Ed. (1) (includes codes added since publication) for incidence
data
** International Classification of Diseases, Ninth Revision (3) (includes codes added since publication) for 1996-1998
mortality data
*** International  Classification of Diseases, Tenth Revision (4) (includes codes added since publication) for 1999-2000

mortality data
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Appendix II
AGE-ADJUSTED1 MORTALITY RATES2 FOR SELECTED CANCER SITES BY SEX AND MORTALITY DATA CONVENTIONS

Massachusetts, 1996-2000

M a l e s F e m a l e s T o t a l
Cancer Site / Type NCHS3   SEER4 NCHS3   SEER4 NCHS3   SEER4

All Sites 268.3  267.2 178.8  178.1 212.2 211.3
Brain & Other Nervous System 5.8  5.9 3.6  3.6 4.6 4.6
Breast 0.3 0.3 29.1 29.0 17.0 16.9
Bronchus & Lung 75.6  76.3 43.6  44.0 56.2 56.7
Cervix Uteri - - - - - - 2.2  2.2 - - - - - -
Colon / Rectum 28.9 29.3 19.4 19.7 23.4 23.5
Corpus Uteri & Uterus, NOS - - - - - - 4.2  4.2 - - - - - -
Esophagus 9.4  9.4 2.1  2.1 5.2 5.2
Hodgkin's Disease (Hodgkin Lymphoma) 0.6 0.6 0.5 0.5 0.5 0.5
Kidney & Renal Pelvis 6.2  6.2 2.7  2.7 4.1 4.1
Larynx 3.0  2.9 0.6  0.6 1.5 1.5
Leukemia 10.1 10.0 5.7 5.7 7.4 7.4
Liver & Intrahepatic Bile Ducts 7.0  7.0 2.4  2.4 4.4 4.4

47

Melanoma of Skin 4.5  4.6 2.2  2.2 3.1 3.2
Multiple Myeloma 4.6 4.4 3.1 3.0 3.7 3.5
Non-Hodgkin('s) Lymphoma 11.0  11.1 7.2  7.3 8.7 8.8
Oral Cavity & Pharynx 4.2  4.3 1.7  1.7 2.8 2.8
Ovary - - - - - - 8.9 8.9 - - - - - -
Pancreas 12.8  12.8 10.0  10.0 11.2 11.3
Prostate 33.2  33.0 - - - - - - - - - - - -
Stomach 8.3 8.3 3.7 3.7 5.5 5.5
Testis 0.4  0.4 - - - - - - - - - - - -
Thyroid 0.5  0.5 0.4  0.4 0.5 0.5
Urinary Bladder 9.2  9.2 2.7  2.7 5.0 5.0

1 age-adjusted to the 2000 U.S. Standard Population
2  per 100,000
3 Site/type grouped according to National Center for Health Statistics (NCHS); data for 1996-1998 have been modified with the comparability ratios.

    See pages 6 and 7 for more information.
4 Site/type grouped according to Surveillance, Epidemiology and End Results (SEER); data for 1996-1998 have not been modified with the comparability ratios.

    See pages 6 and 7 for more information.
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Appendix III
POPULATION ESTIMATES1 BY AGE, RACE/ETHNICITY AND SEX

Massachusetts, 1996-2000

White, non-Hispanic Black, non-Hispanic Asian, non-Hispanic Hispanic
Age Group Males Females Total Males Females Total Males Females Total Males Females Total
0-4 804,192 762,933 1,567,125  70,219 67,262 137,481  42,197 41,141 83,338 111,306 106,739 218,045
5-9 859,075 815,217 1,674,292  69,885 67,917 137,802  37,834 36,377 74,211 103,761 99,355 203,116
10-14 845,700 799,979 1,645,679  59,142 57,879 117,021  34,939 33,703 68,642 85,686 82,169 167,855
15-19 860,076 842,634 1,702,710  59,741 58,827 118,568  39,361 40,895 80,256 82,971 80,558 163,529
20-24 911,679 928,968 1,840,647  61,516 64,701 126,217  44,796 48,587 93,383 87,400 85,592 172,992
25-29 1,001,781 1,009,653 2,011,434  64,644 66,909 131,553  51,638 51,518 103,156 90,449 89,762 180,211
30-34 1,051,668 1,066,106 2,117,774  63,023 65,194 128,217  50,312 49,611 99,923 86,804 87,665 174,469
35-39 1,125,054 1,150,074 2,275,128  61,696 63,909 125,605  46,369 44,944 91,313 74,655 76,271 150,926
40-44 1,075,638 1,116,656 2,192,294  53,046 55,068 108,114  37,119 38,002 75,121 56,081 59,244 115,325
45-49 975,455 1,022,991 1,998,446  41,956 45,678 87,634  29,523 30,788 60,311 41,072 45,063 86,135
50-54 824,671 871,170 1,695,841  31,788 36,302 68,090  20,554 20,852 41,406 30,134 33,943 64,077
55-59 605,719 651,773 1,257,492  22,979 28,176 51,155  15,073 14,786 29,859 20,518 24,157 44,675
60-64 488,803 542,062 1,030,865  16,972 21,833 38,805  11,218 11,486 22,704 14,656 18,115 32,771
65-69 469,590 561,162 1,030,752  13,952 19,154 33,106  8,367 9,860 18,227 10,775 14,043 24,818
70-74 428,691 570,925 999,616  11,662 16,939 28,601  6,155 8,165 14,320 8,061 11,179 19,240
75-79 328,540 507,839 836,379  7,812 12,837 20,649  4,089 5,247 9,336 5,340 8,477 13,817
80-84 200,998 378,876 579,874  4,092 8,255 12,347  2,200 3,041 5,241 3,249 5,819 9,068
85+ 143,185 412,840 556,025  3,329 8,029 11,358  1,649 2,872 4,521 3,456 6,274 9,730

1 Source:  Massachusetts Community Health Information Profile (MassCHIP).  1996-1998 data are annual estimates from the Massachusetts Institute for Social

   and Economic Research.  1999-2000 data are preliminary estimates from the Massachusetts Department of Public Health, Bureau of Health Statistics, Research and Evaluation,
   Division of Research and Epidemiology.



Appendix III (continued)
POPULATION ESTIMATES1 BY AGE, RACE/ETHNICITY AND SEX

Massachusetts, 1996-2000

1 Source: Massachusetts Community Health Information Profile (MassCHIP).  1996-1998 data are annual estimates from the Massachusetts Institute for Social

   and Economic Research.  1999-2000 data are preliminary estimates from the Massachusetts Department of Public Health, Bureau of Health Statistics, Research and
   Evaluation, Division of Research and Epidemiology.
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